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Rotational vertebral artery occlusion, or bow hunter’s stroke, is reversible, positional symptomatic vertebrobasilar
ischemia. The typical mechanism of action is obstruction of a dominant vertebral artery with contralateral head rotation
in the setting of baseline ipsilateral vertebral artery stenosis or occlusion. Here we present a rare case of mechanical
occlusion of bilateral patent vertebral arteries manifesting as near syncope with rightward head rotation. Diagnostic
cerebral angiography showed dynamic right C5 vertebral occlusion and left C2 vertebral occlusion. The patient under-
went right C4/5 transverse process decompression. Postoperative angiogram showed patent ﬂow through the right
vertebral artery in neutral position and with head turn with resultant resolution of symptoms. (J Vasc Surg
2013;58:1076-9.)Rotational vertebral arteryocclusion syndrome (RVAO),
also known as bow hunter’s stroke, is deﬁned as symptomatic
posterior circulation ischemia produced by reversible ob-
struction or stenosis of the dominant vertebral artery at the
atlantoaxial level upon head rotation. Adults may present
with recurrent syncope or vertigo attributable to brainstem
dysfunction. Transient ischemia, ataxia, diplopia, nausea,
dysarthria, dysphagia, and nystagmus1 can be seen with
adults. Children may present with embolic strokes or dissec-
tions.2 The incidence of RVAO is unknown as most people
are asymptomatic due to compensated contralateral circula-
tion. Compromised contralateral vertebral ﬂow may be due
to congenital hypoplasia, atresia, acquired occlusion, or
stenosis. We describe a rare case of mechanical occlusion of
bilateral vertebral arteries manifesting as RVAO.
CASE REPORT
A 53-year-old right-handed male with no signiﬁcant past
medical history was seen in vascular surgery clinic for a 2-year
history of photopsia and near syncope with rightward rotation of
his head over his shoulder when backing up his truck. His symp-
toms would resolve shortly after turning his head to the neutral
position. The patient was employed as a truck driver, and his symp-
toms were affecting his ability to work. He sought medical atten-
tion when his symptoms worsened over the past 2 months. He did
not experience these symptoms with any other head position, had
no other neurologic complaints, and denied any trauma. He was
initially referred to cardiology but after a negative work-up forFig 1. A, Duplex ultrasound of right vertebral artery with head in
neutral position. Peak systolic velocity 54.6 cm/s. B, Duplex
ultrasound of right vertebral artery with head turned right 90
degrees. Peak systolic velocity decreased to 13.4 cm/s.
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6carotid sinus syndrome, he was referred to vascular surgery. He
was an active gentleman who smoked half a pack of cigarettes daily.
He was well-appearing, had a normal physical examination, and his
neurologic examination revealed no abnormalities. His symptoms
were reproducible with rightward head rotation.
Fig 2. Selective left vertebral artery angiogram. A, With the head in neutral position there is complete ﬁlling of the
vessel. B, With the head turned 90 degrees to the right there is a ﬁlling defect at C2 (white arrowhead), with notably
delayed ﬁlling of the vessel. C, Selective right vertebral artery angiogram. With the head in neutral position there
is complete ﬁlling of the vessel. D, With the head turned 90 degrees to the right, there is a ﬁlling defect at C5
(white arrowhead) with notably delayed ﬁlling of the vessel.
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the carotid bifurcation bilaterally. Both vertebral arteries were
patent and had antegrade ﬂow. When the patient turned his
head 90 degrees to the right, the peak systolic velocity (PSV) in
the right vertebral artery decreased from 54 cm/s (Fig 1, A) to
13 cm/s (Fig 1, B). While in that position, the PSV in the left
vertebral artery slightly increased from 46 to 51 cm/s.
He then underwent a diagnostic cerebral angiogram. An
aortic arch angiogram was performed ﬁrst, demonstrating normal
ﬂow through the aortic arch, carotid, and vertebral arteries bilater-
ally with the head in neutral position. With the patient’s head
turned 90 degrees to the right, however, the arch angiogram
revealed complete occlusion of the right vertebral artery with
markedly slowed ﬁlling of the left vertebral artery. Selective cathe-
terization of the vertebral arteries was then performed. The left
vertebral artery was patent with the head in neutral position
(Fig 2, A) and showed slow ﬁlling and near-occlusion at C2
with head turn to the right (Fig 2, B, white arrow). The right
vertebral artery was also patent with the head in neutral position
(Fig 2, C) and showed slow ﬁlling and near occlusion at C5
with head turn to the right (Fig 2, D, white arrow).
Operation. The decision to treat the right vertebral artery was
basedon the combinedduplex and angiographicdata,which showed
more severe right-sided involvement, with treatment of the left side
reserved for failure of improvement. The patient underwent rightvertebral artery decompression by removal of the right C4/5
transverse process via an anterior cervical approach. The transverse
process was removed with an Anspach XMax drill (Synthes, Inc,
West Chester, Pa) with 3 mm coarse diamond bur revealing a thick
band overlying the vertebral artery. This band was sharply incised,
which freed the vertebral artery. There were no intraoperative or
postoperative complications.
Postoperative imaging. Repeat diagnostic cerebral angio-
gram was performed on the day after his decompressive surgery.
Selective catheterization of the right vertebral artery revealed
a patent but irregular vessel (Fig 3, A) which remained patent
on head turn to the right (Fig 3, B, previous site of compression
indicated by white arrow). The luminal irregularity was felt to be
most likely due to vasospasm following his surgical procedure,
and did not affect the rapidity of ﬁlling. Selective catheterization
of the left vertebral artery (nonoperative side) during rightward
head rotation again demonstrated dynamic compression at the
level of C2. The patient remained asymptomatic during the
procedure.
Postoperative course. The patient was asymptomatic during
rightward head rotation. He was discharged home on postopera-
tive day 2. He was seen in clinic 6 months later and was
symptom-free with head movement in every direction. He had
returned to work without restrictions. He will be surveyed long
term with duplex ultrasonography.
Fig 3. Selective right vertebral artery angiogram, postoperative,
with the head in neutral position (A) and turned 90 degrees to the
right (B). The ﬁlling defect and delayed ﬁlling of the right verte-
bral artery are no longer present. There is irregularity of the vessel
at the site of decompression, believed to be due to vasospasm and
not hemodynamically signiﬁcant.
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Bow hunter’s stroke is symptomatic vertebrobasilar
ischemia produced by reversible obstruction or stenosis of
the dominant vertebral artery at the atlantoaxial level
upon head rotation. Vertebral arteries are susceptible to
mechanical compression during head rotation because
of muscular and tendinous insertions, osteophytes, degen-
erative changes from cervical spondylsosis,3 tumors, or C7
transverse foramen.4 Cadaveric studies have shown that
vertebral arteries may normally be under traction and
torsion stress during extreme head turning.5 These injuries
could lead to dissection and repeated embolic infarction.
RVAO is usually asymptomatic due to intact contralateral
ﬂow of the vertebral artery.6 The contralateral vertebral
artery may become compromised from congenital hypo-
plasia, atresia, acquired occlusion, or stenosis.
Most reports of RVAO involve unilateral occlusion of
a dominant vertebral artery with contralateral head rotation.
Few authors have described bilateral, simultaneous occlu-
sion of vertebral arteries with head rotation. Tsutsumi
described a patient with simultaneous vertebral arteryocclusion at C6 on the right and C5 on the left with leftward
head rotation.7 The patient underwent anterior fusion,
decompressive foraminotomy, and resection of a ﬁbroliga-
mentous structure. Kimura described a patient with C5/6
and C6/7 instability that caused right vertebral artery
C5/6 occlusion and left vertebral artery C1/2 occlusion
on right head turn.8 This patient underwent anterior fusion
of C5/6 and C6/7. Kikuchi described a 27-year-old male
with bilateral vertebral artery occlusion from atlantoaxial
dislocation associated with os odontoideum. He underwent
cervical immobilization for 2 months prior to posterior
cervical fusion.9 Yamauchi also described bilateral vertebral
artery occlusion from atlantoaxial dislocation.10 Mitsumori
described a transoral approach for the treatment of atlan-
toaxial dislocation causing obstruction of bilateral vertebral
arteries.11
Imaging is important in diagnosing RVAO, and
a number of modalities exist. Transcranial Doppler ultra-
sound may show decreased posterior cerebral artery veloc-
ities during head turning.12 Computed tomographic scan,
magnetic resonance imaging, or single-photon emission
computerized tomography of the head may be used to
examine surrounding structures contributing to vertebral
artery compression.13 However, diagnostic cerebral angi-
ography demonstrating real-time, dynamic compression
of the vertebral arteries with head position is the estab-
lished method of diagnosis.14
Treatment options range from lifestyle modiﬁcation
(avoid head turning) and anticoagulation, endovascular
stenting, surgical decompression, or fusion. Vertebral artery
stenting may be achieved with a coronary stent but is associ-
ated with poor patency rates.15 Vessel rupture during stent
placement is a serious complication and can lead to death.
Surgical decompressionby an anterior or posterior approach,
with or without intraoperative vessel angiography, is quite
successful. However, Matsuyama reported a 33% recurrence
rate in nine cases.13 Lastly, posterior cervical fusion is effec-
tive in eliminating head rotation, but some patients do not
tolerate the restriction it places on head rotation.
CONCLUSIONS
Few cases of mechanical occlusion of bilateral vertebral
arteries manifesting as RVAO have been described in the
literature. In this case, diagnostic cerebral angiography was
important in visualizing the dynamic compression of bilat-
eral vertebral arteries that were otherwise patent in neutral
position. Decompression of the more affected vertebral
artery led to resolution of symptoms. Repeat diagnostic
cerebral angiogram after surgery showed no further dynamic
compression of the vertebral artery on the operative side.
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